The aim of that study was to investigate the effects of late feed restriction at finisher stage or 12 hours feed withdrawal combined with feed restriction (FR) on growth performance, carcass traits, intestinal villi histo-morphometry and economic efficiency in chicks reared under summer conditions for 42 days were evaluated. A total number of 240 unsexed one day-old Ross 308 broiler chickens were randomly allocated to eight dietary treatments. Chickens fed ad libitum during starter and grower stage, after that two feeding regimes were applied during finisher stage (29 -42 d); the first regime were providing feed ad libitum, 90 %, 80 % and 70 % of ad libitum feed for treatments T1 (control), T2, T3 and T4, respectively, the second compromised 12 hours feed withdrawal (fasting) associated with FR which T5 (100 %), T6 (90 %), T7 (80 %) and T8 (70 %). Live body weight did not differ significantly at 2 and 4 week of age or at final live body weight. LBW and BWG at 4 -6 week of age of broilers subjected to 12 hours feed withdrawal comes before late feed restriction (100, 90, 80 and 70 %) were greater than the counterpart treatments. There were significant differences in feed intake and FCR during finisher period and the entire the experimental period between chicks given restricted diets and the control. Significant differences were recorded in the percentage of carcass, total edible parts and abdominal fat. An inverse relationship was seen between FR and abdominal fat deposition. There were no mortalities during experimental periods. Restricted fed groups scored highest villus and depth crypts and the lower production cost. It can be concluded that birds fed on restricted diets (70 %) and feed withdrawal 12 hours before feed restriction at finisher period gave the best FCR and less expensive in production.
INTRODUCTION
The high cost of feed in poultry production is well established. Generally, feed represents of 65-75% of cost of production. This high proportion is due to the type and quality of feed ingredients in the feed, several of which are foods utilized by man and therefore expensive. Mark et al. (2002) stated that modern commercial broiler is the product of intensive selection over many generations for rapid growth and enhanced muscle mass. Selection for these economically important traits has been accompanied by an increase in voluntary feed intake, resulting in birds that do not adequately regulate feed intake to achieve energy balance. Thus, broiler chickens are prone to obesity resulting from hyperphagia when given free access to feed. Increasing cost of feeding and early fat deposit are few of the problems of poultry farmers (Smith, 1990) . It is generally assumed that when birds eat more, they have higher body weight at market age (Urdaneta-Rincon and Leeson, 2002) . Feeding strategies in growing broiler chickens should be aimed at optimizing lean carcass tissue, feed conversion ratio and body weight gain (Gous and Cherry, 2004; and Teimouri et al., 2005) . Feed restriction is a conventional strategy employed in modern broiler breeder industry to lessen fat accretion and avoid reproduction and health complications but not in modern broiler meat industry where feeding is ad libitum. However, ad libitum feeding has been implicated in health problems (Crouch, 2000; Saleh et al., 2005; and Rezaei et al., 2006) . Feed restriction has been adopted to avoid rapid growth rate, which is associated with ascites, lameness, mortality, and poor reproductive results (Mench, 2002; and Tolkamp et al., 2005) . In addition, FR in the early stage is beneficial for improving the feed efficiency and decreasing the breeding cost (Zubair and Leeson, 1994) .Nevertheless, negative effects of FR include chronic hunger , boredom and feeding frustration (Savory and Kostal, 1993) increased aggression (Mench, 1998) ; over drinking (Hocking et al., 1996) and the expression of these behaviors is positively correlated with the level of restriction imposed . Negative physiological effects include adrenal hypertrophy and persistent increase in corticosterone secretion after 24 h restriction or feed-off days (Mench, 1991) or increased susceptibility to Staphylococcus aureus after 48 h (Gross and Siegel, 1982) .Nutrient restriction is usually employed to tackle problems that accompany early-life fast growth rate in broilers. Also, can be used to modify birds growth pattern by decreasing their maintenance requirements, which should improve feed efficiency (Urdaneta-Rincon and Leeson, 2002) . Excessive fat deposition is one of the main problems faced by the broiler industry these days, since it does not only reduce carcass yield and feed efficiency but also causes rejection of the meat by consumers (Kessler et al., 2000) and causes difficulties in processing (Chambers, 1990) . Recent reports on feed restriction during the growing period in broiler chickens indicate that restricting feed intake lowers body weight and carcass fat and improves feed efficiency (Al-Taleb, 2003) . Certainly, any feed restriction program will have to consider age effects. Mench (2002) indicated that the effects of feed restriction would be more severe in young birds due to high metabolic requirements resulting from rapid growth at this stage. Marks )1979 ( found that the main increase in growth rate manifests primarily in the first four weeks after hatching ; and Ghazanfari et al. (2010) recommended full feeding of broiler breeder chicks for several weeks before any restriction program for adequate frame size, vigorous growth and uniform flock body weight. Leeson et al. (1992) studied the response of 35-to 49-day-old male broilers to either 10, 20, 30, 40, or 50% less of this diet to 49 days of age. There was a linear relationship between nutrient intake and body weight and weight gain. Also, Sahraei and Hadloo (2012) reported that during finisher periods from 36 to 45 day old, feed restriction in 10 % less than ad libitum has any adverse effect on broiler chickens performance and carcass traits, while at level 20 % carcass weight were lower than control birds (p<0.01). Therefore, this study aimed at identifying the duration and level of restriction that will be bring the healthy carcass tissue, improved feed efficiency and cost benefits in broiler production. The expectation is to provide broiler meat producers with information that may enable flexibility in decision-making regarding feeding strategy in times of feed shortages or high cost of feed.
MATERIALS AND METHODS The present study was carried out at the poultry production department of Al-Shaer Island Farm, Qanatr, Production Sector, and Ministry Of Agriculture, from 20 June to 31 July.
Birds and management:
Two hundred and forty, one-day old unsexed Ross 308 broiler chicks were wing-banded, weighted individually and sorted into similar body weights. Chicks were allocated to eight experimental groups; each group consists of three replicates (10 chicks/ replicate). All experimental chicks were brooded and raised in three tiers, wire floor battery cages in a closed broiler house, under the same managerial and hygienic conditions. The initial interior temperature was about 32 o C during the first week. The temperature values (36 -40 o ) and the relative humidity percentages (65 -75 %) were daily recorded by using a thermohygrograph. The artificial light was provided for completing 24 lighting hours daily throw the experimental period, which lasted for 6 weeks. All chicks have undergone all the vaccinations recommended in the farm preventive program. Diets were weekly mixed. Feed and water ad-libitum during the starter and grower periods (1 -14 d, and 15 -28 d old). Feed restriction is done on the finisher period from 29 -42 d old.
Experimental Diets and Treatments:
A basal diet was formulated to meet the nutrient requirements according to the nutritional recommendation of Ross 308 strain, The starter diet was used from 0-14 d which contained 23 % crude protein and 3000 kcal ME/kg diet, followed by grower diet from 15-28 d which contained 21.5 % crude protein and 3100 kcal ME/kg diet . The finisher diet was used from 29 d till the end of the study ,which contained 19.5 % crude protein and 3200 kcal ME/kg diet. The diets composition and its chemical analysis are shown in (Table 1) . Eight dietary treatments were made using basal diet: 1 -Basal diet 100% (control). 2 -Feed restriction 90 . 3 -Feed restriction 80 %. 4 -Feed restriction 70 %. 5 -control preceded by 12 hours feed withdrawal (WD). 6 -Feed restriction 90 % plus WD. 7 -Feed restriction 80 % with WD. 8 -Feed restriction 70 % further WD. The average feed intake for the control was determined every three days, from which the value of the dietary restriction of the rest treatments is calculated every three days also. Growth performance: Birds' individual body weight (BW) and pen feed consumption were weekly written down. Also, mortality was daily observed. Body weight gains (BWG), average feed consumption (DFC) and feed conversion ratio (FCR) were scored and calculated.
Carcass criteria and intestinal histology:
At the end of the experiment at 42 days of age, three birds were chosen from each group to be near the average body weight, fasted for eight hours nearly. Selected birds were individually weighed and slaughtered to complete bleeding. Slaughtered birds were used to evaluate carcass characteristics, weight of each eviscerated carcass, edible parts like liver, heart and empty gizzard, were recorded. The abdominal fat was gently removed and weighed and calculated as percentage of live body weight. The dressing percentage was calculated, by dividing the carcass and giblets weights by the pre slaughter live body weight of birds. Also, part of the ileum has been taken 10 cm long for the histological examination of the intestine villus and crypts.
Economic efficiency percentage (EEf) and Performance index (PI):
The economic evaluation of the end product was based on the difference between growth rate and feeding cost.
The economic efficiency traits were calculated according to North (1981) in relation to the price of local market at the exact time of the experiment.
Statistical analysis:
The data were statistically analyzed using General Linear Model (GLM) Procedure of SAS software version 9.1, 2005, as the following model: Yijk = u + Ti + Eijk Where Yijk = Observed trait, u = the overall means, Ti = the effect of treatment, Eijk = Random error.
The differences between experimental groups were tested for significant by Duncan's multiple range test (Duncan, 1955) was used to detect the differences between means of different groups.
RESULTS AND DISCUSSION Growth performance: Live body weight and daily weight gain:
The effects of feeding arrangements on live body weight (LBW) and weight gain of experimental chicks are presented in table (2). There were no significant differences in LBW and BWG between treatments at starter, grower and finisher period or over the entire trail period (1 -42 d). Data summarized in table (2) show that chicks subjected to 12 h feed withdrawal (12 h wd, T5) came before feeding ad libitum (T1) and had higher live body weight (2003 g) and BWG at finisher period and total experiment which were 954 and 1963 g, respectively, the same trend was happened between T2 (90 % FR) and T6 (90 % FR + 12 h wd). Therefore, the greater the intensity of feed restriction, the less live body weight and weight gain in chicks. The reduction in growth performance as the severity of FR increases is a direct income of feed restriction.
In general, results confirm the superiority of groups undergo 12 h wd that came before feed restriction (100, 90, 80 and 70 %) in body weight gain at finisher stage (the restriction period) compare with groups received feed restriction only or the control. The present results are in accordance with those obtained by Mohsen et al. (2016) who reported that feed-restricted birds were able to attain normal market body weight at d 42, the duration and severity of the FR used allowed birds to attain market body weight for age. The energy to support accelerated growth may come from a reduction in the overall maintenance energy needs (Yu and Robinson, 1992) or from a decrease in needs for basal metabolic rate as observed in feed-restricted birds (Zubair and Leeson, 1994) . However, fast initial growth rate can lead to management problems, such as increased incidence of metabolic disorders. Al-Aqil et al. (2009) noticed that FR had negligible effect on growth performance at a hot, humid tropical climate. However, the regimen alleviated bird stress. The hot, humid climate can have a damaging effect on performance and well-being of poultry (Daghir, 1995a) . Zulkifli et al. (1994 a, b, and 2000a) presented evidence that FR can enhance the ability of chickens to withstand high ambient temperatures than those fed ad libitum throughout the experiments. Zulkifli et al. (2004) reported that the early age feed restricted birds had better survivability rate than those fed ad libitum throughout. Also, restricted birds sometimes exhibit a higher body weight than that of birds fed ad libitum (Plavnik and Hurwitz, 1990) . The present results are in not compatible with those obtained by Poliana et al. (2003) who confirmed that feeding program did not affect any of the performance parameters. It was not the same effect of restriction on birds performance found by Sugeta et al. (2002) , but with lower body weight gain in relation to the ad libitum birds, perhaps due to the restriction severity (70% of the ad libitum feed intake). Cristiane et al. (2014) showed that feed restriction affects chicken performance, leading to a decrease in the weight of the body and some organs. A decrease in body weight observed in chickens that were feed restricted during the starter and finisher periods (Duarte et al., 2011 ). Omosebi et al. (2014 indicated that weight gain significantly (p<0.05) reduced as duration and level of feed restriction increased. The body weight gain of broiler chickens could be inhibited by feed restriction (Washburn and Bondari, 1978) .
Feed consumption and feed conversion ratio:
Data for values of feed consumption (FC) and feed conversion ratio (FCR) are summarized in table (2). The highest feed consumption during the entire experimental period (3378 g) was recorded by broiler group fed on program12 hours wd plus 100 % of ad libitum, followed by the control. The lowest feed consumption was recorded for broiler groups received 70 % of ad libitum with or without 12 hours wd, respectively. At the finisher and total periods and total periods, treatment subjected to restricted diets scored the best FCR compared with the control treatment. Birds received FR plus 12 h wd recorded the best FCR compare other treatments and the control. Concerning the best FCR during the whole experimental period of growth was achievement for treatment in 70 % of FR plus 12 h wd sharing with treatment received 70 % FR, followed by treatment ingest 80 % of ad libitum together with treatment 80 % FR + 12 h wd, the control treatment recorded the lowest FCR along the whole experimental period of growth. Results obtained in that study are consistent with those obtained by Mohsen et al. (2016) who found that average feed intake and FCR from d 1 to 21 were lowered significantly (P < 0.05) for birds with restricted feed compared with the control birds. Quantitative FR improve feed conversion ratio (Deaton, 1995; and Lee and Lesson, 2001) . Some studies showed that feed restriction for short periods during the early growth phases improved feed efficiency and reach a weight equal to that of birds fed ad libitum (Hornick et al., 2000; and Pinheiro et al., 2004) . Al-Aqil et al. (2009) reported that the early age feed restricted birds had better cumulative feed conversion ratios than those fed ad libitum, under the natural tropical environment. Zulkifli et al. (2004) noted significant improvement in the FCR of birds subjected to early age fasting and raised under the hot, humid conditions. Makinde (2012) observed that average daily feed intake were similar (P>0.05) for control and restricted group for one week but higher than restricted groups for two weeks. FR did not affect (P>0.05) efficiency of feed conversion ratio except for two weeks, the least feed efficient. . Furthermore, Ghazanfari et al. (2010) showed that chicks at the finishing stage eat more than they need to grow, turning excessive eating into precipitated fat. Omosebi et al. (2014) mentioned that feed: gain ratio was superior for birds subjected to higher level and longer period of feed restriction (40 % for 6 weeks) compared to the ones on ad libitum. In addition, feed restriction in the early stage is beneficial for improving the feed efficiency and decreasing the breeding cost (Zubair and Leeson, 1994) . Lippens et al. (2000) and Urdaneta-Rincon and Leeson (2002) noted that FR reduced overall maintenance requirements because birds subjected to a period of FR tend to have smaller body weights before they reach market weight thus they require less for this purpose.
Mortality rate (MR):
It is worthy of note that broilers of all restricted feed groups and the control group which raised under summer condition had no mortalities throughout the experimental periods. This is especially noticeable in this research that all birds that entered the experiment reached to the stage of marketing. Similar results were reported by Makinde (2012) who found that there was mortality throughout the duration of the experiment of feed restriction. Quantitative FR has been observed to reduce mortality and culling (Yu and Robinson, 1992) . Mohsen et al. (2016) reported that quantitative FR has been observed to reduce mortality and culling. Al-Aqil et al. (2009) recorded that under the natural tropical hot, humid conditions, early age feed restricted birds had better survivability rate than those fed ad libitum throughout. Some investigators have reported a reduction in mortality rate following feed restriction (Bowes et al., 1988; and Arce et al., 1992) . This could provide the greatest economic incentive for implementing early feed restriction by allowing for more birds to be marketed from a flock. However, those results are not agreement with those reports by Omosebi et al. (2014) who found that mortality was not significantly affected by the feed restriction program and did not follow a particular pattern so it cannot be established if it was caused by restriction.
Carcass characteristics:
The data on carcass yield and carcass parts weights as proportion to live body weight upon slaughtering are presented in Table 3 . There were significant differences in the percentage of hot carcass, total edible parts, nonedible parts and abdominal fat while no significant differences in the percentage of liver, gizzard, heard, giblets, breast and thighs were found between treatments. The broiler subjected to 90 % FR had significantly the heaviest hot carcass percentage followed by groups of the control and 90 % FR+wd respectively. Broiler group fed 70 % FR or 70 % FR+wd had attained close carcass yield. Also, it was found that, broiler treatment fed on 90 % FR obtained highest total edible parts percentage redirect by the control treatment and broiler treatment ingested 90 % FR + wd which were 76.02 and 74.13 % respectively. Birds group subjected to FR+wd showed that gizzard weight percentage were lower than of Birds group subjected to FR only or the control birds. Broiler groups received 90 % or 70 % FR scored he higher percentage of heart which were 0.49 and 0.45 %, on the other hand, Broiler groups received 80 % FR and control diets scored the lower (0.36 and 0.35 %). However, there are significant differences in the percentage of abdominal fat between the groups. There were an inverse relationship between fasting intensity (FR) and abdominal fat deposition, where the control group recorded the highest percentage of abdominal fat, after that the percentage was decreased. Also, fasting (withdrawal the feed) 12 hours before feed restriction has the same trend, whereas broiler group fed on 70 % FR+wd achieved the lower percentage of pad fat among all groups. Similar results were reported by Makinde (2012) who found FR did not significantly affect (P>0.05) final body weight, carcass weight and breast yields. Most notably, Plavnik and co-workers (Plavnik and Hurwitz, 1985; Plavnik et al., 1986; and McMurtry et al., 1988) obtained no reduction of final body weight in broiler chickens subjected to severe early feed restriction (70 %). Mohsen et al. (2016) reported that the relative weights of gizzard and liver were not significantly affected. Cristiane et al. (2014) showed that the gizzard was the least affected organ of feed-restricted birds in the finisher period, while the small intestine was the most affected. Hypertrophy of the gizzard was also observed in broilers that were 30% feed-restricted (Lazaro et al., 2004) . According to Govaerts et al. (2000) , birds that are feed-restricted can give priority to the development of supply organs, such as the proventriculus and gizzard, at the expense of the growth of demand tissues, such as the breast and thigh. It is known that feed restriction affects chicken performance, leading to a decrease in some organs, such as those of the digestive tract (Camacho et al., 2004; and Wijtten et al., 2010) . However, Washburn (1991) demonstrated that slowing the rate of passage of a diet resulting from decrease the digestive tract, increased nutrient retention. Thus, the reduction of gastrointestinal organs observed at finisher periods (Duarte et al., 2011) . Omosebi et al. (2014) seen that abdominal fat and crude fat content decreased with increasing duration and level of restriction. This study proves that abdominal fat is a perfect indicator to estimate meat fat content. Abdominal fat was greatly reduced with severity of restriction. This might be due to fat mobilization for energy supply and abdominal fat might be mobilized more easily during a fasting period. A reduction in abdominal fat content with concomitant reduction in body weight were found by Plavnik and Hurwitz (1991) and Jones and Farrell (1992) . Other investigators have reported reductions in abdominal fat due to early life feed restriction but a small reduction in final body weight (Lippens et al., 2000) . Plavnik and Hurwitz (1985, 1989) and Plavnik et al. (1986) reported a decrease in fat pad on restricted birds. The same effect of restriction on the amount of carcass fat was found by Sugeta et al. (2002) . Nevertheless, Beane et al. (1979) reported that feed efficiency was improved, but the amount of abdominal fat in restricted male broilers was significantly increased. Also, Fontana et al. (1992) reported a larger abdominal fat deposition in the carcass of restricted birds after refeeding. According to Pinchasov and Jensen (1989) , fat pad is more directly influenced by nutrition than total carcass fat.
Villi measurements:
Results in Tables (4) indicate that birds subjected to feed restriction had significant effects on villi length, where bird groups fed on FR diets recorded the highest villus (mm) compared control group which were 599.9 and 416.1 mm respectively.
Also, significant improvements were found on crypts depth. Broiler groups received FR diets were more deepness compared to the control group. Moreover, broiler groups of FR achieved significantly better villus length versus crypts depth. The present results are in compatible with those obtained by Buwjoom et al. (2010) who described that epithelial cells on the intestinal villi are the main sites of digestion and absorption of ingested feeds during their moving distally. Histologically, the intestinal villus height, cell area, cell mitosis number were rapidly decreased by feed withdraw, but these light microscopic parameters increased to the intact control values after refeeding (Mekbungwan and Yamauchi, 2004; Yamauchi et al., 2006b) . As the increased villus length and width provide more surface area for nutrient absorption and thus improve nutrient digestibility (Onderci et al., 2006) , greater intestinal villus height and numerous cell mitosis in the intestine are reported to be functionally activated (Langhout et al., 1999; Yasar and Forbes, 1999) . However, physiologically, acute energy restriction of 10 days had no effect on nutrient absorption in the intestine, but chronic energy restriction of 27 days enhanced uptake of nutrients (Ronado et al., 2001) in mice. Laudadio et al. (2012) stated that reducing the dietary protein level to 20.5% resulted in a higher villus height and villus height to crypt depth ratio in the duodenum and ileum. Dietary protein is a crucial regulator of the development of the gastrointestinal tract. Mohsen et al. (2016) have shown that wet feeding and FR reduced digesta viscosity and crypt cell proliferation and increased intestinal villus height, all factors that improve nutrient digestibility. Cristiane et al. (2014) have seen that it is imperative to know the physiological changes that underlie feed restriction to better understand animal nutrition and health. In particular, it is important to know which changes in the gastrointestinal tract are responsible for processing dietary nutrients necessary for self-maintenance and growth (Gilbert et al., 2008) . The small intestine, especially crypts and villi of the absorptive epithelium, plays a significant role in the final phase of nutrient digestion and assimilation (Wang and Peng, 2008) . Intestinal development can be assessed through measurements of the crypt, a region in which new intestinal cells are formed, as well as villus height and surface area, to determine the area available for digestion and absorption (Swatson et al., 2002; and Franco et al., 2006) . According to Yamauchi (2002) , the morphological changes of the intestinal villi in broilers are dependent on the presence of digested nutrients in the small intestinal lumen. Maneewan and Yamauchi (2003) suggesting that protein is the most important factor in histological recovery after feed withdrawal. The feed-restriction of chickens at 6 weeks of age caused an increase in the jejunal villus height, which was regarded as an adaptive strategy to maximize nutrient uptake once feeding (Thompson and Applegate, 2006) . Yamauchi and Tarachai (2000) showed a rapid recovery of villus height through increased epithelial cell area and cell mitosis after 1 d of refeeding in chickens. A decrease in metabolic rate could lead to a reduction in the energy required to maintain gastrointestinal turnover. In fact, feed restriction affects intestinal villus height, cell area, cell proliferation, and mitosis rate (Shamoto and Yamauchi, 2000) . Omosebi et al. (2014) found that restricted chicks had heavier digestive tract. Chickens with heavier relative digestive tract weight had slower gastrointestinal clearance than those with lighter digestive tract. A slower clearance of feed from the intestinal tract allows the nutrients (i.e. minerals) greater exposure to the absorptive cells and consequently influences the efficiency of nutrient utilization.
Economic evaluation:
The results of using FR or FR+wd programs at finisher period during summer conditions are presented in Table  ( 5) . Broiler groups tolerate 70 % FR + wd and 70 % FR achieved higher net revenue, economic efficiency, relative REE % and PI. Birds group fed on 80 % FR + wd comes second in the standings, followed by birds groups of 90 % FR + wd. Generally, it is clear that restriction fed groups were superior in the net revenue per bird compared to the control group. On the other side, FR + wd achieved the supreme in economic evaluation measurements compared with their counterparts of FR only or the control. It is clearly that, FR + wd attained maximum profitability by decreasing cost of production and increase profit. All feed restriction with or without 12 hours withdrawal groups 100 %, 90 %, 80 % and 70 % exceeded the economic efficiency compared the control group. Similar results were reported by Omosebi et al. (2014) who observed that as level and duration of feed restriction increased, feed cost/ kg reduced. (2002) postulated that reduction in maintenance feed requirements provide a promising method of reducing feed cost of broiler chickens. However, those results are not agreement with those reports by Makinde (2012) who reported that the highest revenue derived from full-fed birds because they had the highest final body weights, followed by birds restricted for 1 week and then for 2 weeks. Full-fed birds recorded the highest value of economic efficiency (Profit/total feed cost x 100) followed by birds restricted for 1 week, because final live weight of restricted birds were significantly less than (P<0.05) unrestricted except birds mildly restricted. These results suggest that the duration and timing of feed restriction can reduce cost in broiler meat production without seriously affecting performance or economics of production depending on the restriction program applied.
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General conclusion:
In conclusion, finally from the obtained results in this study, the most suitable feeding program during summer environment was feeding restriction plus twelve hours feed withdrawal at finisher stage because : first thing, it was excellent economic efficiency than other feed restriction programs and the control. The next, using program was associated with good BWG, FCR and no mortalities through the entire experimental period, better meat quality and lower abdominal fat. Then, also save the intestinal health and achieve a good and high villus and depth crypts. All of these are reflected on the health of the bird and improve the efficiency utilization of feed. The diet therefore produced lean meat at reduced cost which can be of advantage to the producer and beneficial to the consumer. Socialization as a factor to resistance to infection, feed efficiency, and response to antigen in chickens. Am. J. of Vet. Res. 1982; 43: 20010-20012 
